AFM: Atom force microscopy (AFM) was performed on an extended Veeco MultiMode AFM connected to a Nanoscope III controller in tapping mode using PPP-NCH-50 probes (Nanosensors).
Synthesis
The synthetic route of BDT-BT-2T, BDT-FBT-2T, BDT-BT-2Fu and BDT-FBT-2Fu was exhibited in Figure S1 . 5,6-Dibromo-benzo [2, 1, 3] thiadiazole (1), [1] 5,6-difluoro-4,7diiodobenzo [2, 1, 3] thiadiazole (2), [2] 4,7-di(thiophen-2-yl)benzo [2, 1, 3] thiadiazole (5) , [3] 4,7di(thiophen-2-yl)-5,6-difluorobenzo[2,1,3]thiadiazole (7), [2] 4,7-bis(5-bromothiophen-2yl)benzo [2, 1, 3] thiadiazole (9), [3] and 4,7-bis(5-bromothiophen-2-yl)-5,6-difluorobenzo- [2, 1, 3] thiadiazole (11) [2] were synthesized according to literature procedures. procedures. [4] Optical and Electrical Modeling: Prediction of the performance of tandem and triplejunction cells was carried out as described earlier. [5] In short: For a series of single-junction cells the performance as a function of photoactive layer thickness was determined. From these data the internal quantum efficiency and the shape of the J−V as a function of layer thickness were extracted. Optical modeling using the transfer matrix formalism with a commercial software package SETFOS 3 (Fluxim) combined with the IQE data provides the current generation capacity in each subcell, depending on the exact layout of the optical stack.
Device fabrication and characterization
Combining these current generation capacities with the relevant J−V shape with the subcell J−V's according to Kirchhoff's law provides the J−V characteristics for the tandem for any given thickness combination. The optical parameters of BDT-FBT-2T:[70]PCBM blends for these calculations were determined from reflection/transmission measurement on active layers S7 on quartz. The optical data for PMDPP3T:[60]PCBM were obtained from our previously published paper. [4] The modeling results for the tandem cell are shown in Figure S12 .
Tandem solar cells:
Tandem solar cells were obtained by solution processing an intermediate contact consisting of ZnO nanoparticles [6] and pH neutral PEDOT:PSS on the BDT-FBT-2T:PC 70 BM active layer that was prepared as described above for single-junction Tables   Table S1 . Electrochemical properties of BDT-BT-2T, BDT-FBT-2T, BDT-BT-2Fu, and Table S3 . 
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